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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a glass substrate, a manufacturing method for 
the same, and a semiconductor device, especially relates to a suitable thing to form and use a 
circuit pattern for both sides of a glass substrate. 
[0002] 

[Description of the Prior Art]The glass substrate is used widely from before as a kind of the 
substrate formed from an inorganic system material. 
There is much use as an object for LCD. 

These days, the element which forms a peripheral circuit for the purpose of the miniaturization 

of electronic equipment and a weight saving is also mounted more often. 

[0003] 

[Problem(s) to be Solved by the Invention]By the way, in the glass substrate concerning 
conventional technology, the circuit pattern is generally formed on the surface of glass by 
methods, such as sputtering. However, if a circuit pattern is formed by this method, the adhesion 
of glass and a circuit pattern is not necessarily good. When adding and forming a circuit pattern 
in both sides of a glass substrate, in order to electrically connect these, it is necessary to 
establish the process of forming a through hole apart from the process of forming a circuit 
pattern. 

[0004]Then, this invention is what was made in order to cancel the fault of the above mentioned 
conventional technology, While the adhesion of glass and a circuit pattern is good and it is 
possible to electrically connect an external device etc. with the laminated semiconductor chip, It 
aims at providing a glass substrate which can connect easily the circuit pattern formed in both 
sides of a glass substrate, a manufacturing method for the same, and a semiconductor device. 
[0005] 

[Means for Solving the Problem]Then, in a glass substrate which forms a circuit pattern in at 
least one field, in order to attain the above-mentioned purpose, this invention is formed so that 
it may be filled up with a slot of said glass substrate formed in said circuit pattern corresponding 
to said circuit pattern. 

[0006]In this invention constituted in this way, since area to which a circuit pattern and glass 
have adhered becomes large, the adhesion of a circuit pattern becomes good. 
[0007]In the above-mentioned glass substrate, while forming said circuit pattern in both sides of 
said glass substrate, said circuit patterns formed to said both sides in a breakthrough which it 
comes to form in said slot are connected. 

[0008]In this invention constituted in this way, it can perform easily forming one circuit with the 
whole circuit pattern formed in both sides of a glass substrate, respectively. 
[0009]As for a breakthrough, it is preferred to form by carrying out the depth of a slot formed in 
both sides of a glass substrate more than half of thickness of a glass substrate. By setting up 
the depth of a slot in this way, a breakthrough can be easily formed in a portion which a double- 
sided circuit pattern intersected. 

[0010]In the above-mentioned glass substrate, said slot is formed by etching. 
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[0011]In this invention constituted in this way, it can perform easily forming a slot corresponding 
to a minute circuit pattern. 

[0012]In the above-mentioned glass substrate, said circuit pattern is formed by electroless 
deposition. 

[0013]In this invention constituted in this way, wiring can be easily formed in glass. 
[0014]An optical waveguide is formed in said glass substrate in the above-mentioned glass 
substrate. 

[0015]In this invention constituted in this way, it becomes possible to use a glass substrate for 
optical communications etc. 

[0016]The 1st process of forming a slot corresponding to a circuit pattern which should be 
formed at least in one side of a glass plate in a formation method of a glass substrate, It has at 
least the 2nd process of forming a circuit pattern in a field in which said slot of said glass plate 
was formed so that it may be filled up with said slot. 

[0017]In this invention constituted in this way, an adhering area of a circuit pattern and glass is 
large, and it can perform easily that the adhesion of a circuit pattern manufactures a good glass 
substrate. 

[0018]In a formation method of a glass substrate, it has the process of irradiating a 
predetermined region of said slot with a laser beam, and forming an opening in said slot between 
said 1st process and the 2nd process. Since it can leave wiring only to an inside of a slot if it 
shall have the process of grinding the surface so that said circuit pattern may be made to remain 
only in a slot after forming a circuit pattern filled up with said slot, a flat glass substrate with a 
circuit pattern can be manufactured. 

[0019]In a formation method of a glass substrate similarly a manufacturing method concerning 
this invention, It can have composition which has the 1 st process of forming a slot corresponding 
to a circuit pattern which should be formed in both sides of a glass plate, and the 2nd process of 
forming a circuit pattern in both sides in which said slot of said glass plate was formed, with 
package nonelectrolytic plating so that it may be filled up with said slot. In particular, there is a 
merit which can simplify a process in this composition. 

[0020]In this invention constituted in this way, since an opening provided in a slot can be filled 
up with material which forms a circuit pattern, when a circuit pattern is formed in both sides of a 
glass substrate, it becomes possible to form one circuit with a circuit pattern formed in both 
sides. When a circuit pattern is formed only in one side, By providing what carries electrical links, 
such as a vamp, in a side which does not form a circuit pattern of an opening, it can perform 
easily electrically connecting an external device arranged at a side which does not form a circuit 
pattern of the glass substrate concerned, and the circuit pattern concerned. 
[0021 ]In a semiconductor device which adds and has at least one semiconductor chip and at 
least one glass substrate which mounts said semiconductor chip, A slot is formed in at least one 
field of said glass substrate, and a circuit pattern is formed so that it may be filled up with the 
slot concerned. 

[0022]In this invention constituted in this way, since area to which a circuit pattern and glass 
have adhered becomes large, the adhesion of a circuit pattern becomes good and the reliability 
of a semiconductor device increases by extension. 

[0023]In the above-mentioned semiconductor device, said slot is formed by etching. 

[0024]In this invention constituted in this way, it can perform easily forming a slot corresponding 

to a minute circuit pattern. 

[0025]In the above-mentioned semiconductor device, while forming said circuit pattern in both 
sides of said glass substrate, said circuit patterns formed to said both sides in a breakthrough 
which it comes to form in said slot are connected. 

[0026]In this invention constituted in this way, it can perform easily forming one circuit with the 
whole circuit pattern formed in both sides of a glass substrate, respectively. 
[0027]An optical waveguide is formed in said glass substrate in the above-mentioned 
semiconductor device. 

[0028]In this invention constituted in this way, it becomes possible to become possible to use a 
glass substrate for optical communications etc., and to expand a use of a semiconductor device 
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by extension. 
[0029] 

[Embodiment of the Invention]Below f it explains in detail, referring to an accompanying drawing 
for the suitable embodiment of a glass substrate concerning this invention, a manufacturing 
method for the same, and a semiconductor device. 

f0030] Drawing 1 is a perspective view showing the outline of the glass substrate concerning an 
embodiment of the invention. Drawing 2 is a sectional view (1) explaining the manufacturing 
process of the glass substrate concerning an embodiment of the invention. Drawing 3 is a 
sectional view (2) explaining the manufacturing process of the glass substrate concerning an 
embodiment of the invention. Drawing 4 is a sectional view explaining the modification of the 
manufacturing process of the glass substrate concerning an embodiment of the invention. 
Drawing 4 is a sectional view explaining the modification of the opening formation process of the 
glass substrate concerning an embodiment of the invention. Drawing 5 is a sectional view 
explaining the modification of the manufacturing process of the glass substrate concerning an 
embodiment of the invention. Drawing 6 is a perspective view showing the outline of the 
semiconductor device concerning an embodiment of the invention. 

[0031]It explains based on glass substrate ****** and drawing 1 concerning an embodiment of 
the invention. Drawing 1 expresses some glass substrates 10, and the circuit pattern 14a 
expresses, after having been cut by two in the center section. The glass substrate 10 concerning 
this embodiment forms the slot 12 corresponding to arrangement of the circuit pattern in both 
sides of the glass plate 1 1. The circuit patterns 14a and 14b are formed in each field so that the 
slot 12 may be filled. The depth of the slot 12 has a size on the half of the thickness of the glass 
substrate 10. The construction material of the circuit patterns 14a and 14b is nickel (nickel). 
[0032]When the two slots 14 overlap, the pars basilaris ossis occipitalis of the slot 14 carries out 
the opening of the portion which the circuit patterns 14a and 14b intersect, i.e., the portion 
which the slot 12 intersects, and the opening 16 is formed. The circuit patterns 14a and 14b are 
connected in this opening 16. Therefore, the circuit patterns 14a and 14b form one circuit. 
[0033]Since according to the above composition the glass substrate 10 forms the circuit 
patterns 14a and 14b so that the slot 12 formed in the surface of the glass plate 11 may be 
filled, Rather than the conventional glass substrate to which the circuit pattern was made to 
adhere, the adhesion area of a circuit pattern becomes large and the adhesion of the circuit 
patterns 14a and 14b increases in a flat face. Since the circuit patterns 14a and 14b are 
connected in the opening 16, it becomes possible to constitute one circuit from a circuit pattern 
formed in both sides of the glass substrate 11. 

[0034]As long as the construction material of the glass plate 11 is generally used [ glass / 
silicic-acid salt glass, borosilicated glass, / synthetic quartz ] for manufacture of a glass 
substrate, it may be what kind of thing. The circuit patterns 14a and 14b may be formed with 
other conductive good metal other than nickel, such as silver (Ag), copper (Cu), and gold (Au). It 
may be the layered product formed by non-electric field plating, such as nickel gold (nickel-Au) 
and nickel gold-copper (nickel-Au-Cu), or electroplating. It adds, and resin may be filled up with 
and formed, after forming with conductive resin instead of metal or forming a metal membrane. 
[0035]The circuit patterns 14a and 14b do not need to be connected. In this case, since the 
opening 16 will not be formed in the portion which the slot 14 formed in both sides of the glass 
substrate 10 intersected if the depth of the slot 14 is made smaller than the half of the 
thickness of the glass plate 1 1, the circuit patterns 14a and 14b are not connected. It is good 
also as what provides a circuit pattern only in one side of the glass plate 11. Two or more circuit 
patterns may be formed so that two or more circuits may be formed in one field. The depth of 
the slot 14 is made smaller than the half of the thickness of the glass plate 1 1, a breakthrough 
may be formed by the method of mentioning later only in a predetermined part, and the circuit 
patterns 14a and 14b may be connected. 

[0036]The opening 16 may be formed by using a laser beam for a prescribed spot and carrying 
out the opening of the glass plate 1 1 so that the depth of the slot 14 may be later mentioned in 
the glass substrate 10 made smaller than the half of the thickness of the glass substrate 11. 
Thus, when forming the opening 16, the process of irradiating with a laser beam is needed, but 
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the opening 16 can be formed in arbitrary parts free. 

[0037]Next, the outline is explained for every process about the manufacturing method of the 
glass substrate concerning an embodiment of the invention. 

[0038]first, as shown in drawing 2 (A), it resembles both sides of the glass plate 1 1, photoresist 
is applied, and the photoresist films 20a and 20b are formed. 

[0039]Next, as shown in drawing 2 (B), exposure, development, and postbake of the photoresist 
film 20 (20a, 20b) are performed, the portion corresponding to the field which forms the slot of 
the photoresist film 20, i.e., the field which forms a circuit pattern, is removed, and the openings 
22a and 22b are formed. 

[0040]Photoresist film 20 processing and formation processing of the opening 22 (22a, 22b) after 
membrane formation may be performed one side every. That is, exposure, development, and 
postbake are performed after an one side resist application, and the opening 22a is formed in one 
side, and exposure, development, and postbake are performed after a resist application, and it 
may be made to form the opening 22b in a side on the other hand in a similar manner [ in a side ] 
next. 

[0041]Next, as shown in drawing 2 (C), the slots 12a and 12b are formed in the field 
corresponding to the openings 22a and 22b of both sides of the glass plate 1 1 by etching. Both 
the slots 12a and 12b are open for free passage by a crossing portion by setting up the depth of 
the slots 12a and 12b more than half of the thickness of the glass substrate 11. Although 
etching in this case can be performed by wet etching or dry etching, it is preferred to carry out 
by the wet etching which can moreover be done comparatively easily for a short time using 
fluoric acid etc. The slot 12 is good also as what irradiates with and forms a laser beam in the 
glass plate 1 1 without performing the process of spreading, exposure, and development of 
photoresist, and the process of etching. 

[0042]Next, as shown in drawing 2 (D), palladium processing is carried out to both sides of the 
glass plate 1 1 by package. That is, the solution of palladium (Pd) colloid is permeated in the glass 
plate 1 1, and the catalyst core 42 of palladium is made to adhere to the slot 12 and the 
photoresist film 20. 

[0043]Next, as shown in drawing 2 (E), the photoresist film 20 is removed, electroless deposition 
of nickel is performed continuously, and the circuit patterns 14a and 14b are formed in both 
sides of the glass plate 1 1. In the part where the slot 12 on double-sided crosses, the double- 
sided patterns 14a and 14b will be in switch-on, and one circuit will be formed by both sides. 
[0044]by the way — the case where a circuit pattern is made minute — the depth of the slot 14 
— it cannot take greatly. In such a case, it is preferred to carry out, as a part of above- 
mentioned process is changed and it is shown below. 

[0045]Namely, as are shown in drawing 3 (A), and the resist films 20a and 20b are formed in both 
sides of the glass substrate 1 1 and it is first shown in drawing 3 (B), Exposure, development, and 
postbake of the photoresist film 20 (20a, 20b) are performed, the portion corresponding to the 
field which forms a circuit pattern is removed, and the openings 22a and 22b are formed. As 
shown in drawing 3 (C), the slots 12a and 12b are formed in the field corresponding to the 
openings 22a and 22b of both sides of the glass plate 1 1 by etching. A through hole is not 
formed like a graphic display in the part where the slots 12a and 12b of both sides of the glass 
substrate 1 1 cross. 

[0046]Then, as shown in drawing 3 (D), it irradiates with the laser beam 40. If it does so, the 
opening (through hole) 16 will be formed in the slot 12. The solution of palladium (Pd) colloid is 
permeated in the glass plate 11, and the catalyst core 42 of palladium is made to adhere to the 
slots 12a and 12b and the photoresist film 20, and the opening 16 in a package continuously, as 
shown in drawing 3 (E). 

[0047]Next, as shown in drawing 3 (F), the photoresist film 20 is removed, electroless deposition 
of nickel is continuously carried out to both sides of the glass substrate 1 1 by package, and the 
circuit patterns 14a and 14b are formed in double-sided coincidence. The circuit patterns 14a 
and 14b are connected in the opening 16. 

[0048]The process of other manufacturing methods is shown in drawing 4 . 

[0049]First, so that the resist films 20a and 20b may be formed in both sides of the glass 
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substrate 1 1 and it may be shown subsequently to drawing 4 (B), as shown in drawing 4 (A), 
Exposure, development, and postbake of the photoresist film 20 (20a, 20b) are performed, the 
portion corresponding to the field which forms a circuit pattern is removed, and the openings 22a 
and 22b are formed. As shown in drawing 4 (C), the slots 12a and 12b are formed in the field 
corresponding to the openings 22a and 22b of both sides of the glass plate 1 1 by etching. Also in 
the process so far, photoresist film 20 processing and formation processing of the opening 22 
(22a, 22b) after membrane formation may be performed one side every. Next, as shown in 
drawing 4 (C). the slots 12a and 12b are formed in the field corresponding to the openings 22a 
and 22b of both sides of the glass plate 1 1 by etching. 

[0050] Next, as shown in drawing 4 (D), the double-sided resist films 20a and 20b are exfoliated, 
and as shown in drawing 4 (E), palladium processing is carried out to both sides of the glass plate 
1 1 by package. That is, the solution of palladium (Pd) colloid is permeated in the glass substrate 
11, and the catalyst core 42 of palladium is made to adhere to the slot 12 and the photoresist 
film 20. 

[0051]Next, until the glass surface of the substrate 1 1 is exposed in fields other than a wiring 
part as are shown in drawing 4 (F), and electroless deposition of nickel is performed in a front 
face by package and it is eventually shown in drawing 4 (G), Both sides are ground using the 
polish techniques, such as CMP (chemical mechanical polishing), and both sides of the glass 
plate 11 are made to become final and conclusive the circuit patterns 14a and 14b. 
[0052]Although an above-mentioned example forms a circuit pattern by carrying out batch 
processing of both sides of the glass substrate 1 1, processing one side every is also possible so 
that it may explain below. 

[0053]First, as shown in drawing 5 (A), photoresist is applied to the glass plate 1 1 and the 
photoresist film 20 is formed. 

[0054]Next, as shown in drawing 5 (B), exposure and development of the photoresist film 20 are 
performed, the portion corresponding to the field which forms the slot of the photoresist film 20, 
i.e., the field which forms a circuit pattern, is removed, and the opening 22 is formed. 
[0055]Next, as shown in drawing 5 (C), the slot 12 is formed in the field corresponding to the 
opening 22 of the glass plate 1 1 by etching. When an opening is formed in the portion which the 
circuit pattern formed in both sides of the glass plate 1 1 intersects so that it may mention later, 
the depth 92 of a slot, When it is made larger than 1/2 of the thickness 90 of a glass substrate 
and the opening concerned is made not to be formed, it is made smaller than 1/2 of the 
thickness 90 of a glass substrate. The slot 1 2 is good also as what irradiates with and forms a 
laser beam in the glass plate 1 1 without performing the process of spreading, exposure, and 
development of photoresist, and the process of etching. 

[0056]Next, the solution of palladium (Pd) colloid is permeated in the glass plate 1 1, and the 
catalyst core 42 of palladium is made to adhere to the slot 12 and the photoresist film 20, as 
shown in drawing 5 (D). 

[0057]Next, as shown in drawing 5 (E), the photoresist film 20 is removed, electroless deposition 
of nickel is performed continuously, and the circuit pattern 14a is formed. When forming a circuit 
pattern only in one side, it is ended at this process. 

[0058]As shown in drawing 6 (A), the photoresist film 20 is formed in the field in which the 
circuit pattern 14a of the glass plate 1 1 was formed, and the field of an opposite hand. 
[0059]Next, as shown in drawing 6 (B), exposure, development, and postbake of the photoresist 
film 20 are performed, the portion corresponding to the field which forms a circuit pattern is 
removed, and the opening 22 is formed. 

[0060]Next, as shown in drawing 6 (C), the slot 12 is formed in the glass plate 1 1 by etching. 
Thereby, the opening 16 is formed in the pars basilaris ossis occipitalis of the slot 12, and the 
circuit pattern 14a is exposed in this opening 16. 

[0061]Next, the solution of palladium (Pd) colloid is permeated in the glass plate 11, and the 
catalyst core 42 of palladium is made to adhere to the slot 12 and the photoresist film 20, as 
shown in drawing 6 (D). 

[0062]Next, as shown in drawing 6 (E), the photoresist film 20 is removed, electroless deposition 
of nickel is performed continuously, and the circuit pattern 14b is formed. The circuit patterns 
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14a and 14b are connected in the opening 16. 

[0063]ln the glass substrate 10 which made the depth of the slot 14 smaller than the half of the 
thickness of the glass substrate 11, when connecting the circuit patterns 14a and 14b, it is 
preferred to carry out, as a part of above-mentioned process is changed and it is shown below. 
[0064]That is, first, as shown in drawing 7 (A), the slot 12 is irradiated with the laser beam 40 in 
the stage which formed the circuit pattern 14a in one field of the glass substrate 1 1, and formed 
the slot 12 in the field of another side, i.e., the stage equivalent to drawing 6 (C). 
[0065]If it does so, as shown in drawing 7 (B), the opening 16 will be formed in the slot 12. The 
solution of palladium (Pd) colloid is permeated in the glass plate 11, and the catalyst core 42 of 
palladium is made to adhere to the slot 12 and the photoresist film 20 continuously. 
[0066]Next, as shown in drawing 7 (C), the photoresist film 20 is removed, electroless deposition 
of nickel is performed continuously, and the circuit pattern 14b is formed. The circuit patterns 
14a and 14b are connected in the opening 16. 

[0067]A circuit pattern may be formed in both sides of a glass substrate, and the method shown 
below may be used about the manufacturing method of the glass substrate concerned in the 
case of connecting these circuit patterns. 

I0068]That is, as shown in drawing 8 (A), it forms by the method shown in drawing 5 and drawing 
6, or drawing 7 only about the portion used as the contact which connects the circuit patterns 
formed in both sides of a glass substrate. While the conducting materials 36a and 36b are formed 
in both sides of the glass plate 1 1 by this at the state where it exposed outside, it will be in the 
state where the conducting materials 36a and 36b were connected via the opening 16. 
[0069]Next, as shown in drawing 8 (B), the solution of palladium colloid or the granular material 
of palladium is sprayed on the circuit pattern formation area containing the conducting material 
36a by the industrial ink jet nozzle 38. When spraying the granular material of palladium, it is 
preferred to provide that to which adhesives etc. are fixed to a circuit pattern formation area, 
and it fixes the granular material of palladium on a glass plate beforehand. 
[0070]Next, as shown in drawing 8 (C), electroless deposition of nickel is performed and the 



[0071]As shown in drawing 8 (D), the circuit pattern 14b is formed by the same process also as 
the conducting material 36b side. 

[0072]The glass substrate 10 to which the circuit patterns 14a and 14b were connected in the 
opening 16 by the above process can be formed. 

[0073]The semiconductor device concerning an embodiment of the invention is explained. 
[0074]As shown in drawing 9 , the semiconductor device 100 is laminated in the semiconductor 
chips 30a, 30b, and 30c, where each active device forming face is arranged in the direction. The 
glass substrate 10 is laminated and formed on the semiconductor chip 30c. The semiconductor 
chips 30a, 30b, and 30c are mutually pasted up with the insulating resin 32a and 32b. The 
electrode pad which the semiconductor chips 30a, 30b, and 30c do not illustrate is connected to 
the conducting material 34 while it is exposed and formed in the side side of the semiconductor 
chips 30a, 30b, and 30c, respectively. 

[0075]The conducting material 34 is connected to the circuit pattern 14b formed in the glass 
substrate 10. The optical waveguide region 18 is formed in the glass substrate 10, and the 
optical communications of the photo detector which was provided in the active device forming 
face of the semiconductor chip 30c and which is not illustrated and a light emitting device are 
presented. The circuit pattern 14a is formed in the field of the side which carries out for 
relativity to the rear face 30c of the field of the side in which the circuit pattern 14b was formed, 
i.e., a semiconductor chip. It adds and the circuit patterns 14a and 14b are mutually connected 
by the above-mentioned composition. 

[0076]According to the embodiment of the invention described above, it is connected to the 
circuit patterns 14a and 14b of a glass substrate via the conducting material 34, and the 
semiconductor chips 30a, 30b, and 30c form one circuit on the whole. Since the optical 
waveguide region 18 is formed in the glass substrate 10, optical communications with an external 
device are possible by using the photo detector and light emitting device which were formed in 
the semiconductor chip 30c and which do not carry out a thing graphic display. Therefore, in the 



circuit pattern 
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semiconductor device 100 f an electrical link and optical connection with an external device are 
possible. 

[0077]As stated above, since the glass substrate 10 concerning an embodiment of the invention 
established the slot in the glass plate, enlarged the connection area of a circuit pattern and a 
glass plate and improved both adhesion, its adhesion of a circuit pattern is better than the glass 
substrate concerning conventional technology. Since the circuit pattern was formed in rear 
surface both sides of a glass substrate and circuit patterns were electrically connected, it is 
possible to form a complicated and large-scale circuit in a comparatively small glass substrate. It 
becomes possible to use only the part which can miniaturize a glass substrate and to attain 
reduction of the packaging area of a semiconductor device. 
[0078] 

[Effect of the Invention]In the glass substrate which forms a circuit pattern in at least one field 
according to this invention as explained above, Since it has composition formed so that it may be 
filled up with the slot of said glass substrate formed in said circuit pattern corresponding to said 
circuit pattern, the adhesion of glass and a circuit pattern becomes good and it becomes 
possible to manufacture a reliable glass substrate. While forming said circuit pattern in both sides 
of said glass substrate, Since it has composition which connects said circuit patterns formed to 
said both sides in the breakthrough which it comes to form in said slot, one circuit can be 
formed with two or more circuit patterns formed in both sides of one glass substrate. As a 
result, it contributes also to the miniaturization of a semiconductor device. 
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